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At present we may conclude that the speci- 
fically protective effect of blood serum is due 
not to the combination or inorganic constitu- 
ents but to the proteid constituents of the 
blood. This may perhaps explain the fact 
that different blood sera may differ in their 
beneficial effect. We even found that the 
blood sera of diseased, anemic Limuli may 
become as ineffective or as injurious as sea- 
water. Whether the action of microorgan- 
isms enters as a factor in the case of blood 
sera of anemic Limuli remains still to be 
determined. 

Leo Loeb 

a preliminary note on soil acidity 

Whatever may be the cause and nature of 
soil acidity, apparently part of this acidity is 
due to some of the materials which constitute 
the soil itself. This gives rise to the question 
as to whether the minerals from which the 
soils are derived are acid; and if not, what 
changes occur in these minerals to make them 
acid and what factors cause these changes. 
Therefore in some work on soil acidity that 
has recently been done in this laboratory, the 
problem was attacked along a line somewhat 
different from that usually followed. Instead 
of working with acid soils entirely, neutral 
and basic soils were also chosen and the one 
factor which probably, more than any other, 
has to do with the natural changes produced 
in the soil forming minerals — namely, water 
leaching through the soil — was investigated. 
After working with a few soils, it seemed 
advisable to experiment with the more abun- 
dant minerals which constitute certain types 
of soils, and with a few of their decomposition 
products. 

Such materials as the following were taken 
for the experiments: soils, rocks, miscella- 
neous gravel, pure minerals such as quartz, 
hornblende, microcline and garnet, and some 
of the decomposition products of the above 
mentioned minerals and rocks such as silicic 
acid, kaolin, silica, etc. Nearly all of the 
rocks, gravel and pure minerals were found 
to be either neutral or slightly basic. The 
materials were leached with water containing 



carbon dioxide, and analyses were made to 
determine what changes had occurred, both 
in the samples and in the percolated water. 

The results from this work show that of all 
the samples that were leached, no matter 
whether the original material was basic or 
acid, the resulting material was acid; and 
that with the exception of the decomposition 
products such as silicic acid, kaolin, etc., 
nearly all of the samples became more acid. 
The fact should be emphasized here that all 
of the materials, with the exception of the 
soils themselves, were minerals or rocks which 
contained no organic matter. Hence the acid- 
ity was not due to organic matter. 

From the above statements, the conclusion 
may be drawn that the compounds formed 
from some of the soil-forming minerals due to 
leaching, are an important factor in making 
soils acid. 

Having shown then that some of the mate- 
rials of which soils are composed, on being 
leached with water containing carbon dioxide, 
make soils acid, the next logical step in this 
research was to try to determine how these 
compounds give rise to this acidity. 

This problem was attacked by determining 
the hydrogen ion concentration of neutral 
water extracts of the materials in question; 
and by determining the hydrogen ion concen- 
tration of similar extracts after different 
known quantities of standard calcium hydrox- 
ide had been added. A curve plotted from 
the results of these determinations should 
show (1) any excess of hydrogen ions in the 
solution; (2) the presence of any compound 
that is capable of taking up calcium hydroxide 
as a result of adsorption, by the formation of 
addition products, or by true chemical action; 
and (3) any excess of free hydroxyl ions. To 
illustrate, let the following figure represent 
the relation between the hydrogen ion con- 
centration (expressed as P ft ) in a solution and 
the amount of calcium hydroxide that has 
been added. Then line ab shows a decreasing 
excess of hydrogen ions in the solution; he 
that the hydroxyl ions are being removed from 
the field of action as fast as they are added; 
and cd, an increasing excess of hydroxyl ions. 
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The curves plotted from the results of the 
determinations made on acid soils and on the 
decomposition products of the soil-forming 
minerals are similar ' to the one described 
above, while those made on neutral or alkaline 
soils are similar to lines he and cd of that 
curve. This apparently indicates that there 
are some dissociated acids or acid salts pres- 
ent in the solutions of acid soils, and of the 
decomposition products; and that with all of 
the materials some of the calcium hydroxide 
is entirely removed from the field of action. 
These statements are interesting, especially 
when compared with the conclusions drawn in 
regard to soil acidity from results obtained by 
the freezing 1 point method. The conclusions 
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by that method are contrary to the f ormfer of 
the above statements, but agree with the latter. 
Some other interesting facts concerning 
these curves are that where they first reach 
the neutral line, they show a lime requirement 
as determined by the so-called Jones 2 method; 
and that where they leave the neutral line, 
they may indicate what Sharp 8 and Soagland 
term "potential acidity" or what Bouyoucos* 
terms "maximum lime requirement." It is 
also interesting to note that the curves vary 
somewhat when bases other than calcium hy- 
droxide are added to soils. Barium hydroxide 
gives rise to curves similar to calcium hy- 
droxide, while sodium and ammonium hydrox- 
ides gives curves represented by lines ah and 
cd in the above figure. 

iMieh. Agrie. Ool. Exp. Sta. Technical Bui., 
No. 27. 

2 Jow. A. O. A. C, Vol. I., p. 43. 

*Jow. Agrie. Research, Vol. VII., p. 123. 

* Mich. Agrie. Col. Exp. Sta. Technical Bui. No. 
27, p. 37, 



This work is being continued with the hope 
that within a short time sufficient data will 
be obtained to warrant a more complete dis- 
cussion of the subject. 0. B. Winter 

Michigan Agricultural College, 
Experiment Station 



ALABAMA MEETING OF THE ASSOCIA- 
TION OF AMERICAN STATE 
GEOLOGISTS 

One of the most successful and profitable annual 
field meetings of the Association of American 
State Geologists was held in Alabama, September 
1 to 6, 1919, on invitation and under the able 
guidance of the state geologist, Dr. Eugene A. 
Smith. Headquarters were at the Tutwiler Hotel, 
Birmingham. 

An instructive printed guide of 14 pages 1 briefly 
summarizing the essential geologic features to be 
observed at each place visited in the state was 
prepared by Dr. Smith and associates. As orig- 
inally planned, the program called for a division 
of the party into two sections (Highland and 
Coastal Plain), to be together only on the first 
and last days. This plan was later modified to 
exclude the Coastal Plain seetion, but was closely 
adhered to for the Highland section, which closed 
with a visit to the University of Alabama, so long 
and well known to geologists as the home of the 
distinguished host, Dr. Smith. 

Much of the Highland region of the state, long 
known for its varied and complex geology, was 
covered by excursions, and many of the interesting 
features of physiography, structure, stratigraphy 
and economic geology, were reviewed. Among 
some of the more important localities visited were 
the famous Birmingham district, where oppor- 
tunity was afforded for observing some of its more 
important geologic features, including visits to 
iron and coal mines, limestone quarries and indus- 
trial plants ; the extensive productive graphite area 
between Lineville and Goodwater, the largest do- 
mestic pnoducer of graphite; the marble quar- 
ries near Sylaeauga; and Sheffield and Florence 
where are located the government nitrate plant and 
prospective water-power developments at Mussel 
Shoals on Tennessee Biver. 

The geologists participating in a part or all of 
the excursions were: Eugene A. Smith and W. F. 
Prouty (Alabama), J. A. Bownocker (Ohio), G. 
F. Kay (Iowa), H. B. Kiimmel (New Jersey), I. C. 
White (West Virginia), W. N. Logan (Indiana), 
S. W. MeCallie and J. P. D. Hull (Georgia), W. 



